showing an annual increase in cost of £650.
Methods
The work was undertaken in two stages. In the first existing drug stocks in the animal unit Such topping-up services have proved highly cost effective (Tapley, 1977; Shore, 1980; Collins et al., 1985) and it therefore seemed likely that a similar approach might prove beneficial in the case of the animal unit. The purpose of this paper is to report our experience in rationalizing and computerizing the drugs supplied for animal use in the hope that it may be helpful to other organizations contemplating such a step.
Summary
Drug stocks in an animal unit were rationalized by discarding out-of-date or unwanted items and drawing up an approved stock list. A computerized system of stock control which enables a regular and accurate inventory of pharmaceuticals to be made was then established. In addition, the paperwork required for reordering drugs is produced automatically. Pharmaceuticals to a total value of £1650 were discarded during the rationalization phase. The value of drugs stocked in the animal unit then stabilized at about one-third of previous levels. In the first ()months of operation of the new system drug expenditure fell by about 40% in comparison with the same period I year previously.
The drug stock control system has proved economical to operate and accurate, and can be run by persons without computer expertise. Valuable savings in both cost and labour have resulted. Effective management of drug expenditure by the animal unit is now possible.
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One of the functions of the Division of Comparative Medicine at the Medical Research Council Clinical Research Centre is the operation of an animal unit on behalf of the licence holders at the Research Centre. Drugs required by this animal unit are not purchased directly from outside suppliers but instead from the Pharmacy Department of the adjoining hospital at Northwick Park. Recent examination of past were rationalized, and in the second a computerized scheme for drug stock control was implemented.
Rationalization
Existing drug stocks were rationalized by consultation between a veterinary surgeon and a pharmacist.
(I) Out-of-date or unwanted pharmaceuticals were destroyed (this is often known as a DUMP campaign, from Disposal of Unwanted Medicines and Pharmaceuticals).
(2) Unreasonably large stocks of certain drugs were reduced.
(3) A stock list of approved pharmaceuticals was drawn up.
In connection
with the latter point, the opportunity was taken to conform to the hospital's antibiotics policy where possible and to its cleaning and disinfectants policy. In addition, wherever a suitable alternative preparation existed, pharmaceuticals for human use were listed in preference to veterinary drugs in order to take advantage of the hospital's bulk purchasing power.
Computerization
A computerized system of drug stock control was set up which was designed to perform the following operations.
(I) Facilitate an accurate and regular inventory of drugs in stock.
(2) Produce the paperwork necessary for reordering drugs automatically.
(3) Identify drugs which have exceeded their shelf-lives.
(4) Identify drugs which are approaching expiry so that suitable action can be taken.
(5) Identify drugs which are in stock but are no longer being used so that they can be withdrawn from the shelves and removed from the stock list.
(6) Maintain records of the drugs being used and their costs.
Wootton & Henderson
Additional design aims were to establish a system which could be operated economically, causing minimal inconvenience to the staff concerned, and which required as little staff retraining as possible.
Stock control system
The stock control system is similar to that described previously for making a regular inventory of animals in an animal house (Wootton, 1985) . Briefly, it depends on the use of unique serial numbers which are allocated to new drugs as they are delivered to the animal unit.
These identifying serial numbers are contained on a preprinted roll of self-adhesive labels. When new drugs are delivered, a serial number is attached to the drug package and the corresponding details are recorded in a day book (Fig. 2) . The details are subsequently typed into a computer at some convenient moment before the next stock-taking.
Therefore to carry out a stock-taking it is only necessary to record the drug identification numbers and their location, and in principle it would be possible to record these numbers manually. To facilitate a rapid and accurate stock-taking, however, the identifying numbers are printed on the labels in both human-and machinereadable form (Fig. 3 ) so that data capture can be carried out automatically using a portable bar-code reader (Intermec UK Ltd, Unit 8, Cutbush Park, Danehill, Lower Earley, Reading, RG6 4UT).
Once the identifying numbers corresponding to the drugs currently in stock have been recorded and transferred to the computer, a simple program can be used to look up the details and create a current stock file (Fig. 4) . The drug re-order is then produced automatically by comparing the current stock of each item with its minimum stock level on the stock list.
It should be noted that there is a simple solution to the problem of identifying to the computer the drugs that are in use and those that are still unopened: it is only necessary to separate the opened and unopened items by placing Fil:. 3. T)'pical drul: paekal:c with sclf-adhcsivc har-clIded lahcl. The four-digit identifying serial number can be stored in a computer by wiping the stripes with a light pcn, them on different shelves in the drug cupboards. Each shelf can be labelled (preferably with a bar code), and the location code thus identifies the status of the drugs stored on that shelf.
Results

DUM P campaign
Unwanted or out-of-date pharmaceuticals to a total value of £ 1650 were removed in the DUMP campaign. The value of the drugs stocked then stabilized at about one-third of previous levels. However, close inspection of the data for the first 6 months showed that the value of drugs stocked was creeping up slowly with time ( Fig. 5) . There was a significant trend (P < 0·001), amounting to £0·8 per day.
Once an accurate regular inventory of the drug stocks became available, it was possible to identify unreasonably large stocks of expensive drugs with a low turnover.
For example, approximately £400 worth of naloxone (Narcan: DuPont, Wedgwood Way. Stevenage, Herts SG I 4QN) was returned to the hospital pharmacy for disposal.
Drug ordering
An approved stock list of 90 drugs, of which only 12 were specifically prepared for veterinary use, was drawn up. By maintaining a copy of this stock list in their own computer the hospital pharmacy was able to ensure that adequate stocks of all necessary drugs were maintained for supply to the animal unit. This has Grand total: 685.05 Fig. 4 . Sample portion of the current stock file. Actual prices have been deleted to avoid the disclosure of confidential hospital contract information.
Fi~. 5. Results of the DUMP campaign to remove out-ofdate or unwanted drug stocks. Total investment in the drugs held by the animal unit fcll by about two-thirds. almost completely eliminated the delays which occurred previously when drugs, particularly veterinary preparations, were ordered on an ad hoc basis.
Since drug re-ordering is now automatic fol-
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Jun Jul lowing a stock-taking, the problem of the animal unit's running out of drugs because of an oversight has also been overcome. If stock levels for a particular pharmaceutical become low, it is a simple matter to increase the minimum stock level.
Because drug re-orders are now generated automatically by the computer in a standard format, which includes the appropriate hospital pharmacy reference numbers for each item requested, filling the order is much easier and faster frOm the pharmacy's point of view. In addition, the stock-takings are carried out weekly so that all drug orders, except the occasional emergency order, arrive on the day most convenient for the drug distribution unit in the pharmacy. In contrast, an analysis of the previous year's ordering pattern showed that the interval between drug orders had varied from 1 to 28 days (median 8 days, interquartile range 7-13 days) (Fig. 6 ). Fig. 8 . Analysis of drug expenditure after the first 6 months. More than one-third of the total drugs hudget is spent on one preparation. melhoxynurane (Metofane). The three most expensive items account for more than half the total drugs bill. management tool for monitoring and controlling drug expenditure, the efficiency of which can be judged by the fact that spending on pharmaceuticals has fallen substantially since its introduction.
We recognize, of course, that conclusive proof is difficult to obtain in an uncontrolled situation, and it might be argued that in previous years the expenditure on drugs by the animal unit has not risen continuously but has sometimes fallen ( Fig. 1) . However, the largest fall, which occurred in the financial year 1978-1979, was only 11% of the previous year's expenditure, and the projected saving for the current financial year (based on the figures for the first 6 months) is 40%. The utility of drug rationalization therefore seems to be proved, particularly since no difficulties were experienced by veterinary clinicians in the switchover from veterinary to human preparations.
A further advantage of the new system is that anomalies in the drug spending pattern can now be identified easily and appropriate remedial action can be taken. For example, it is clear that the major item of pharmaceutical expenditure is methoxyflurane 
Discussion
The rationalization and computerization exercise has proved very worthwhile. It provides a
Cost control
Expenditure on drugs has fallen to approximately 60% of its previous level, in comparison with the same period a year prior to the introduction of the new system (Fig. 7) . Analysis of the spending pattern shows that the three most expensive items account for more than half the total drugs bill (Fig. 8 ). Fig. 7 . Cumulati\'C expenditure on drugs for the first 6 months of operation of the new system (--) in comparison with the same period I year previously ( ... ). Expenditure on pharmaceuticals has fallen by about 40 ' Yo .
Edmunds, Suffolk IP33 35U) which accounts for over one-third of the total drugs bill. Small economies in the use of methoxyflurane will therefore be highly significant in terms of cost. Furthermore, re-ordering of drugs is much easier and more efficient than before from the point of view of both the animal unit which requests them and the hospital pharmacy which supplies them. Running out of drugs, either because stocks become inadvertently low or because supplies are not immediately available when ordered, is now a thing of the past.
Finally, many of the problems identified by the DUMP campaign would have come to light much earlier if professional advice had been obtained. We suggest that any animal unit with significant expenditure on drugs gives serious consideration to a regular -perhaps quarterly -visit from a qualified pharmacist.
Conclusion
Rationalization and computerization of the
